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(54) SUBSTRATE TREATMENT APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a substrate 
treatment apparatus in which the contamination of the 
substrate by the mist of treating liquid adhered to a member 
for rotating/ holding the substrate is prevented. 
SOLUTION: The rotation member 11 of a substrate holding 
part is equipped with support pins 14 for supporting the 
substrate and a rotary holding pin 15 for regulating the 
horizontal position of the substrate, fixed to the upper end 
of the rotary shaft of a motor, rotated, and driven. A 
member in which the surface of a metal is coated with a 
fluororesin or the surface of an aluminum base material is 
plated with nickel-polytetrafluoroethylene and others are 
used as the rotation member 1 1. The pin fixing part 1 7 of 
the rotary holding pin 15, a magnet housing part 19, and a 
fitting member 22 are formed from a water repellent resin 
such as polypropylene, and the clearances A, B between the 
fixing part 17 and fitting member 22 and between the 
magnet housing part 19 and the fitting part 17 are adjusted 
to be 0.5-1.0 mm. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Are a substrate processing device which performs predetermined processing to a 
substrate, rotating a substrate, and A rotation member which can be rotated freely, Two or more 
attachment components which are provided on said rotation member so that an outer peripheral 
part of a substrate may be met, and hold a substrate in contact with a peripheral end of a substrate, 
A substrate processing device, wherein the surface of said rotation member which counters the 
surface of a substrate which was provided with a driving means which rotates said rotation member, 
and a processing liquid supplying means which supplies processing fluid to a substrate held by said 
two or more attachment components, and was held by said two or more attachment components 
has water repellence. 

[Claim 2]The axis of rotation which said each attachment component penetrates said rotation 
member, and is prolonged in the perpendicular direction, A mounting part which is fixed to said 
rotation member and supports said axis of rotation enabling free rotation, A supporter attached to 
an upper bed of said axis of rotation, and an attaching part which carried out eccentricity to said 
axis of rotation, and was provided on said supporter so that a peripheral end of a substrate might be 
contacted with rotation of said supporter, The surface of said mounting part [ in / at least / it is 
attached to a lower end of said axis of rotation, has a magnet storage part which stores a magnet 
which generates magnetism for rotation of said supporter and / a crevice between said mounting 
part and said supporter ], and said supporter, The substrate processing device according to claim 1, 
wherein the surface of said mounting part in a crevice between said mounting part and said magnet 
storage part and said magnet storage part has water repellence. 

[Claim 3]The substrate processing device according to claim 2 with which a crevice between said 
mounting part and said supporter and a crevice between said mounting part and said magnet 
attaching part are characterized by 0.5-mm or more being 1.0 mm or less. 

[Claim 4]The substrate processing device according to any one of claims 1 to 3 with which an angle 
of contact over water in the surface of said rotation member is characterized by not less than 70- 
degree being 180 degrees or less. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the substrate processing device which supplies 
processing fluid to a substrate and performs predetermined processing, rotating a substrate. 
[0002] 

[Description of the Prior Art]In order to perform various processings to substrates, such as a 
semiconductor wafer, a glass substrate for liquid crystal displays, a glass substrate for photo masks, 
and a glass substrate for optical discs, the revolving substrate processing device is used. For 
example, the revolving developer is used for the development of the photosensitive film formed on 
the surface of the substrate. The development of the substrate using this developer consists of 
each process of developing solution supply, developing solution maintenance, pure water washing, 
and desiccation. 

[0003] Drawing 5 is an outline sectional view of the conventional developer, and shows the 
developing solution supply process. A developer is provided with the substrate attaching part 41 
holding the substrate W in drawing 5 . The substrate attaching part 41 is provided with the rotation 
member 42 which is fixed at a level with the point of the axis of rotation 50 of a motor (not shown), 
and is rotated around the axis of the perpendicular direction. While two or more holding pins 43 
which support the rear face of the substrate W are formed, two or more control pins 44 which 
regulate the horizontal position of the substrate W in contact with the peripheral end of the 
substrate W are formed in the upper surface of the rotation member 42. 

[0004]The development nozzle 51 which carries out the regurgitation of the developing solution is 
formed above the substrate attaching part 41 movable to the sliding direction and the horizontal 
direction. Before developing solution supply and after developing solution supply, the development 
nozzle 51 stands by in the position from which it separated from the upper part of the substrate W f 
and moves above the central part of the substrate W at the time of developing solution supply. 
[0005]After the substrate W was held in the developing solution supply process using this developer 
at the substrate attaching part 41, The substrate attaching part 41 rotates by a motor, and from the 
development nozzle 51 which moved above the substrate W in this state, the developing solution 30 
can be breathed out on the substrate W, and it applies all over the substrate W according to the 
centrifugal force accompanying rotation, and can extend. 

[0006]In a developing solution holding process, rotation of the substrate attaching part 41 is 
suspended, and after the developing solution 30 applied all over the substrate W and has extended, 
fixed time stillness of the substrate W is carried out. Thereby, the development of the 
photosensitive film of the substrate W advances. 

[0007]In a pure-water-washing process, the substrate attaching part 41 rotates again, pure water is 
supplied to the surface of the substrate W from a pure water feeding nozzle (not shown), and pure 
water washing of the surface of the substrate W is performed. 
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[0008]In a drying stage, after supply of pure water is suspended, the substrate attaching part 41 
rotates at high speed, and pure water is shaken off from the surface of the substrate W by the 
centrifugal force accompanying rotation. Thereby, the substrate W dries. Then, rotation of the 
substrate attaching part 41 stops and the development of the substrate W is completed. 
[0009] 

[Problem to be solved by the invention]In the developing solution supply process shown in drawing 
5, after the substrate W held at the substrate attaching part 41 has rotated at a low speed, the 
developing solution 30 is breathed out by the surface of the substrate W from the developer nozzle 
51. If it is breathed out so much so that the developing solution 30 may spread uniformly all over the 
substrate W, the developing solution 30 is transmitted from the outer peripheral part of the 
substrate W in the holding pin 43 or the control pin 44, will flow into the rotation member 42, will fall, 
and will adhere to the outer peripheral part of the rotation member 42. 

[0010]Then, if rotation of the substrate W is suspended, the adhesion region of the developing 
solution 30 which fell to the rotation member 42 spreads, as for some developing solutions 30, it will 
be crowded and the surroundings will adhere to the undersurface side of the rotation member 42. 
[001 1]As described above, after a developing solution supply process, a pure-water-washing 
process is performed through a developing solution holding process. In a pure-water-washing 
process, pure water is supplied to the surface of the substrate W, and the surface of the substrate 
W is washed. At this time, pure water flows and falls also to the rotation member 42 side, and the 
developing solution 30 which adhered to the rotation member 42 in the previous developing solution 
supply process is flushed selectively. 

[001 2] However, since pure water is supplied in the state where the substrate attaching part 41 is 
rotating, it receives a centrifugal force toward the way side outside the substrate W. For this reason, 
pure water cannot flush thoroughly the developing solution 30 which spread on the upper surface 
and the undersurface of the rotation member 42 at the time of stillness, but the adhesion region of 
the developing solution 30 remains on the upper surface and the undersurface of the rotation 
member 42. 

[001 3]If the high velocity revolution of the substrate attaching part 41 is carried out in a drying 
stage, in the cup 45, it will become mist (liquid particles), the adhesion region of this developing 
solution will float, and the reattachment will be carried out to the surface of the substrate W, and it 
will pollute the substrate W. If the developing solution which adhered to the upper surface and the 
undersurface of the rotation member 42 over the long period of time solidifies, the particle (dust) by 
the solidifying material of a developing solution will occur, it will float in the cup 45, and the 
substrate W will be polluted. 

[0014]The purpose of this invention is to provide the substrate processing device by which 
contamination of the substrate by the mist of the processing fluid adhering to the component which 
carries out rotation maintenance of the substrate was prevented. 
[0015] 

[The means for solving a technical problem and an effect of the invention] The substrate processing 
device concerning the 1st invention is a substrate processing device which performs predetermined 
processing to a substrate, rotating a substrate, and The rotation member which can be rotated 
freely, Two or more attachment components which are provided on a rotation member so that the 
outer peripheral part of a substrate may be met, and hold a substrate in contact with the peripheral 
end of a substrate, It has a driving means which rotates a rotation member, and a processing liquid 
supplying means which supplies processing fluid to the substrate held by two or more attachment 
components, and the surface of the rotation member which counters the surface of the substrate 
held by two or more attachment components has water repellence. 

[001 6]In the substrate processing device concerning the 1st invention, the substrate held on the 
rotation member by two or more attachment components rotates by a driving means. A processing 
liquid supplying means supplies processing fluid to the substrate on a rotation member, and makes 
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predetermined processing perform to a substrate. If a lot of processing fluid is supplied to a 
substrate from a processing liquid supplying means, it will flow on a rotation member and the part 
will fall from a substrate. The surface of a rotation member has water repellence. For this reason, 
the processing fluid which flowed on the rotation member and fell is flipped on the surface of a 
rotation member, and disperses to the method of outside by rotation of a rotation member. It can 
prevent processing fluid being prevented from adhering on the surface of a rotation member by this, 
and the processing fluid which adhered on the surface of the rotation member serving as mist, and 
polluting a substrate face. 

[0017]The substrate processing device concerning the 2nd invention is provided with the following. 
The axis of rotation in which each attachment component penetrates a rotation member, and is 
prolonged in the perpendicular direction in the composition of the substrate processing device 
concerning the 1st invention. 

The mounting part which is fixed to a rotation member and supports the axis of rotation enabling 
free rotation. 

The supporter attached to the upper bed of the axis of rotation. 

The attaching part which carried out eccentricity to the axis of rotation, and was provided on the 
supporter so that the peripheral end of a substrate might be contacted with rotation of a supporter, 
and the magnet storage part which stores the magnet which is attached to the lower end of the axis 
of rotation, and generates the magnetism for rotation of a supporter. 

The surface of the mounting part in the crevice between a mounting part and a supporter and a 
supporter and the surface of the mounting part in the crevice between a mounting part and a 
magnet storage part and a magnet storage part have water repellence at least. 
[0018]The attaching part of each attachment component holds a substrate horizontally in contact 
with the peripheral end of a substrate. For this reason, it passes along an attaching part, and some 
processing fluid supplied to the substrate is transmitted to a mounting part, a supporter, and a 
magnet storage part, it flows and it falls. In the attachment component, the crevice is established 
between a mounting part and a supporter and between the mounting part and the magnet storage 
part so that rotation of the axis of rotation may be attained to a rotation member. And it is formed 
so that the surface of the mounting part in this crevice and a supporter and the surface of a 
mounting part and a magnet storage part may have water repellence. For this reason, it is barred 
that the processing fluid which flowed and fell from the substrate invades in a crevice by the water 
repellence of these surfaces. So, processing fluid invading, and the processing fluid which invaded 
serving as mist, dispersing in a post process, in each crevice between a mounting part and a magnet 
storage part, and a supporter, and polluting a substrate is prevented. It can prevent the processing 
fluid which invaded into each crevice solidifying, and barring the rotating operation of the axis of 
rotation of an attachment component. 

[0019]In the composition of the substrate processing device which the substrate processing device 
concerning the 3rd invention requires for the 2nd invention, the crevice between a mounting part 
and a supporter and the crevice between a mounting part and a magnet attaching part are 0.5 mm 
or more 1.0 mm or less. 

[0020] Processing fluid can be prevented from invading into each crevice by water-repellent 
operation of the surface within each crevice by the crevice between a mounting part and a 
supporter and the crevice between a mounting part and a magnet attaching part being 0.5 mm or 
more 1.0 mm or less. When each crevice is smaller than 0.5 mm, the crevice between a mounting 
part, a supporter and a mounting part, and a magnet attaching part becomes minute, high degree of 
accuracy is required of attachment of each component, and assembling work becomes difficult. 
When each crevice is larger than 1.0 mm, a water-repellent operation of the surface within each 
crevice becomes small, and processing fluid invades into each crevice. Therefore, invasion of the 
processing fluid to each crevice can be prevented by setting each crevice as the above-mentioned 
value. 
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[0021]In composition of a substrate processing device which a substrate processing device 
concerning the 4th invention requires for the 1st - the 3rd one of invention, an angle of contact 
over water in the surface of a rotation member is not less than 70 degrees 180 degrees or less. 
[0022]In this case, when an angle of contact which touches water of the surface of a rotation 
member is smaller than 70 degrees, it becomes difficult to fully flip processing fluid. Therefore, when 
an angle of contact over water considers it as 180 degrees or less at not less than 70 degrees, 
processing fluid which flows into a rotation member and falls is dispersed to a method of outside, 
and adhesion of processing fluid can be prevented. 
[0023] 

[Mode for carrying out the invention] Drawing 1 is a sectional view of a revolving developer by one 
embodiment of this invention, and drawing 2 is a top view of a developer in drawing 1 . 
[0024]The substrate attaching part 1 is provided with the tabular circular rotation member 1 1 in 
drawing 1 and drawing 2 . The rotation member 1 1 uses aluminum for base metal, and nickel 
polytetrafluoroethylene plating is performed to the surface which counters the surface of the 
substrate W. The angle of contact over the water of nickel polytetrafluoroethylene plating is as large 
as about 100 degrees, and can flip a developing solution. As other examples, what coated with 
fluororesin the surface of metallic materials, such as a thing which carried out impregnation 
treatment of the water-repellent resin to alumite, or a titanium alloy (coating treatment) may be 
used. 

[0025]It is horizontally fixed at the tip of the axis of rotation 2 of the motor 3 via the attaching 
member 12, and the rotation member 1 1 is rotated around the axis of the perpendicular direction. 
[0026]The annular cover member 13 which consists of resin is formed in the upper surface of the 
rotation member 1 1, and two or more holding pins 14 which support the rear face of the substrate W 
have projected from the upper surface of this cover member 13. 

[0027]Two or more revolving hold pins 15 which regulate the horizontal position of the substrate W 
are attached to the rotation member 1 1 rotatable around the axis of the perpendicular direction. 
Drawing 3 is a perspective view of revolving hold pins (a) and an attaching member (b). Drawing 4 is 
an expanded sectional view near [ in a developer ] the revolving hold pins. The revolving hold pins 15 
are provided with the cylindrical pin fixed parts 17, the pin member 16 of cylindrical shape (rod 
form), the connecting shaft 18, and the magnet storage part 19 in drawing 3 (a) and drawing 4 . To 
the center of the pin fixed parts 17, eccentricity of the pin member 16 is carried out to the upper 
surface of the pin fixed parts 17, and it is provided in it. The magnet storage part 19 is being fixed to 
the lower part of the pin fixed parts 17 via the connecting shaft 18. The cylindrical permanent 
magnet 20 is stored in the magnet storage part 1 9. 

[0028]The revolving hold pins 15 are attached to the rotation member 1 1 by the attaching member 
22. In drawing 3 (b), the attaching member 22 has one pair of mounting holes 22a, and is screwed 
and fixed to the undersurface periphery of the rotation member 1 1 (refer to drawing 1 ). The 
attaching member 22 has the bearing storage part 21, and the connecting shaft 18 of the revolving 
hold pins 15 is inserted in in the boss of the bearing 23 stored in the bearing storage part 21. 
Thereby, as shown in drawing 4 , the pin member 16 and the pin fixed parts 17 of the revolving hold 
pins 15 project to the upper surface side of the rotation member 11, and the magnet storage part 19 
of the revolving hold pins 15 projects in the undersurface side of the rotation member 11. 
[0029]In the revolving hold pins 15, the pin member 16, the pin fixed parts 17, the attaching member 
22, and the magnet storage part 19 are formed from resin, such as polo propylene which has water 
repellence, or polytetrafluoroethylene. The angle of contact of about 80 degrees and 
polytetrafluoroethylene is 90-100 degrees, and the angle of contact over the water of polypropylene 
both has high water repellence. For this reason, the laminated developing solution can be flipped and 
it can be made to flow down. These components may use what it not only forms with the resin 
material which has the above-mentioned water repellence, but performed surface treatments, such 
as a thing which coated the surface of the metallic material with water-repellent materials, such as 
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polytetrafluoroethylene, or fluoridation graphite. The angle of contact over the water of fluoridation 
graphite is 140-180 degrees. 

[0030]In drawing 4 , the interval d1 of the crevice B formed between the crevice A and the attaching 
member 22, and the magnet storage part 19 which are formed between the pin fixed parts 17 and 
the attaching member 21, and d2 are adjusted to 0.5 mm or more 1 mm or less. The surface of the 
pin fixed parts 17 in each crevices A and B, the attaching member 22, and the magnet storage part 
19 has water repellence. For this reason, by adjusting the interval d1 of each crevice, and d2 to 1 
mm or less, a developing solution is flipped by the water repellence of the surface of each 
component which counters via the crevices A and B, and passing the crevices A and B is barred. A 
developing solution is prevented from a developing solution invading in the bearing attaching part 21, 
and stagnating, or covering the bearing 23 of non-water repellence by this. If the interval d1 of each 
crevice and d2 become smaller than 0.5 mm, high accuracy will be required of adjustment of a 
crevice and assembling work will become difficult. 

[0031]The ring magnet 6 is allocated under the rotation member 11. This ring magnet 6 is being fixed 
to the magnet support component 7 provided by the drive (not shown) enabling free up-and-down 
motion. 

[0032]If the magnet support component 7 goes up, the ring magnet 6 and the permanent magnet 20 
of the revolving hold pins 15 pay well, the revolving hold pins 15 will rotate and the pin member 16 
will hold the horizontal position of the substrate W in contact with the peripheral end of the 
substrate W. If the magnet support component 7 descends, the revolving hold pins 15 will rotate to 
an opposite direction, and the pin member 16 will estrange from the peripheral end of the substrate 
W. The peripheral end of the substrate W is held with the revolving hold pins 15 by such operation, 
or is wide opened by it. 

[0033]The axis of rotation 2 of the motor 3 is constituted by the hollow shaft, and the back rinse 
nozzle 9 (refer to drawing 2 ) for rear-face washing of a substrate is inserted in the inside. This back 
rinse nozzle 9 penetrated the attaching member 12, and has projected it to the rear-face side of the 
substrate W. The truncated cone form cap 8 is attached at the tip of the back rinse nozzle 9. The 
cap 8 is attached in order that the rinse (pure water) breathed out from the back rinse nozzle 9 may 
prevent invading into the inside of the axis of rotation 2. 

[0034]The development nozzle 10 which carries out the regurgitation of the developing solution is 
formed above the substrate attaching part 1 movable to a sliding direction and a horizontal direction. 
Before a development and after a development, this development nozzle 10 stands by in a position 
from which it separated from the upper part of the substrate W, and moves above the central part 
of the substrate W at the time of a development. 

[0035]The cup 4 in the air is allocated so that the circumference of the substrate attaching part 1 
may be surrounded. The cup 4 consists of the upper cup 4a movable to a sliding direction, and the 
lower cup 4b fixed under the upper cup 4a. The exhaust port 4c for exhausting a downward current 
(downflow) of pure air which descends to the lower part of the lower cup 4b in the cup 4 from the 
upper part of a developer is established. 

[0036]In this example, the revolving hold pins 15 are equivalent to an attachment component of this 
invention, the motor 3 is equivalent to a driving means, and the development nozzle 10 is equivalent 
to a processing liquid supplying means. The pin member 16 of the revolving hold pins 15 is 
equivalent to an attaching part of this invention, the pin fixed parts 17 are equivalent to a supporter, 
the connecting shaft 18 is equivalent to the axis of rotation, the magnet storage part 19 is 
equivalent to a magnet storage part, and the attaching member 22 is equivalent to a mounting part. 
[0037]Next, operation at the time of a development in a developer of drawing 1 is explained. A 
development is performed in this developer, a pure downflow being supplied within and without the 
cup 4 from the upper part. In a development, each process of developing solution supply, developing 
solution maintenance, pure water washing, and desiccation is performed in order. 
[0038]First, the substrate W is laid on the holding pin 14 of the substrate attaching part 1. Next, the 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 2/1 1/201 1 



•JP,11-239758,A [DETAILED DESCRIPTION] 



Page 6 of 6 



ring magnet 6 goes up and two or more revolving hold pins 15 hold the substrate W horizontally. 
[0039]In a developing solution supply process, after the substrate attaching part 1 has rotated by 
the motor 3 at a low speed, a developing solution is breathed out on the substrate W from the 
development nozzle 10. The breathed-out developing solution is uniformly applied all over the 
substrate W, and can be opened. 

[0040]From the development nozzle 10, comparatively a lot of developing solutions are breathed out. 
For this reason, some developing solutions are transmitted in the revolving hold pins 15, it flows into 
the rotation member 1 1 and it falls. The surface of the revolving hold pins 15 and the rotation 
member 1 1 has water repellence. For this reason, the developing solution which flowed and fell from 
the substrate W disperses in the method of outside by rotation of the substrate attaching part 1, 
without adhering to the surface of the revolving hold pins 15 and the rotation member 11. 
[0041]Rotation of the substrate attaching part 1 is suspended in a developing solution holding 
process. If the substrate attaching part 1 is stopped, the ring magnet 6 will descend and the 
revolving hold pins 15 will be in a release position. In this state, fixed time stationary holding of the 
developing solution is carried out on the substrate W. Thereby, the development of the 
photosensitive film on the substrate W advances. In this case, the developing solution appears in the 
surface of the rotation member 1 1 in the state where it crawled without adhering to the surface of 
the revolving hold pins 15 and the rotation member 11, and if a centrifugal force works by rotation of 
the rotation member 1 1, it will flow promptly and it will fall. 

[0042]Next, in a cleaning process, the ring magnet 6 goes up again and the substrate W is 
horizontally held with the revolving hold pins 15. And the substrate attaching part 1 rotates by the 
motor 3, and the substrate W rotates at the rate of predetermined. In this cleaning process, while 
pure water is breathed out on the substrate W from a pure water feeding nozzle (not shown) and the 
surface of the substrate W is washed, a rinse (pure water) is breathed out from the back rinse 
nozzle 9 (refer to drawing 2 ), and the rear face of the substrate W is washed. 
[0043]After washing processing of the surface of the substrate W and a rear face is completed, it 
shifts to a drying stage. In a drying stage, the number of rotations of the motor 3 is raised and the 
substrate W rotates at high speed. The pure water supplied to the surface of the substrate W is 
shaken off by this by the method of outside, and the surface of the substrate W is dried. 
[0044]Thus, a developing solution adhering, becoming mist in a post process, and polluting the 
surface of the substrate W is prevented by having formed the surface of the rotation member 1 1 , or 
the surface of the revolving hold pins 15 in water repellence. A developing solution can invade and 
solidify in the crevice between the pin fixed parts 17 of the revolving hold pins 15 and the magnet 
attaching part 19, and the attaching member 22, and it can prevent barring the rotational operation 
of the revolving hold pins 15. 

[0045]When a developing solution becomes difficult to adhere to the substrate attaching part 1 and 
the substrate attaching part 1 is maintained by the pure state, the cycle of maintenance services, 
such as washing of the substrate attaching part 1, can be lengthened. 



[Translation done.] 
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Brief Description of the Drawings] 
Drawing 1] It 



Drawing 2] It 



Drawing 3] It 



Drawing 4] It 



Drawing 5] It 



s a sectional view of the revolving developer in one embodiment of this invention, 
s a top view of the developer of drawing 1 . 

s a perspective view of revolving hold pins and an attaching member, 
s an expanded sectional view near [ in a developer ] the revolving hold pins, 
s a cross section of the conventional developer. 
Explanations of letters or numerals] 
Substrate attaching part 
1 Rotation member 

4 Holding pin 

5 Revolving hold pins 

6 Pin member 

7 Pin fixed parts 

8 Connecting shaft 

9 Magnet storage part 

21 Bearing storage part 

22 Attaching member 

23 Bearing 
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[Drawing 1] 
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[Drawing 2] 




[Drawing 3] 
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<b) 22a 




[Drawing 4] 

16 




[Drawing 5] 
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